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Cuxrent Conductor Made of Braided Wire 

The invention relates to a current conductor, which is made of braided wire and 
which is intended particularly for use with high-density currents. 

By braided wires a braided structure of a closed-profile cross section is meant 
wMch is made by braiding wire groups each formed of a plurality of thin ca jiductor 
strands (elemental wires) or only of a single strand and in which the wire groups cross 
one another at a given angle. The original cross section of the braided wires is in most 
cases curcular or in some instances oval. By applying a force perpendicularl>^ to the 
original cross section, often products of flat or rectangular cross section are 
manufactured. Manufacturing technologies are known with which multi-layer, flat, 
braided products may be made. 

In the conventional braided wires the individual strands are not insulated firom 
one another, and the strands are in mutual contact along a vefy substantial area. £raided 
wires are classified in accordance with the material and surface coating of the 
elemental strands, the cross-sectional shape (circular, oval or flat) and, within each 
such class, in accordance with size. Classification by size includes shape-charact:erizing 
data (for example, diameter or width and height), the quantity of individual str^ds in 
the groiqps, the quantity of groiq)s and the lengdi-wise measured distance between the 
points of intersection of oppositely oriented groups. Further derived characteris-tics are 
the full cross-sectional area, the electric resistance per unit length, the weight and, in 
^veu cases, ttie permissible current density. 

Braided wires also form the shielding sheaths of shielded cables. Wires 
intended as shields are generally not used for conducting large currents; the dinniension 
and fiumber of the individual strands are determined only based on requirements 
concerning the necessary mechanical strength and the quality of shielding. 

In another practical ^plication braided wires form the outer, holding layer of 
large-current conducting cables made of twisted or braided wir^. The primary p-urpose 
of such a braided-wire layer is to ensure a mechanical cohesion, rather than to conduct 
current 

Braided wires used exclusively for concfiicting high-density currents find 
plication only in an environment where a flexibility of the wires is also required. A 
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. typical application in this connection is the coupling of the carbon brushes of electric 
motors. For such a purpose braided wires of flat cross-sectional shape are used to 
ensure an inc;reased flexibility. 

Numerous other applications of braided wires are known, such as speaker 
5 cables, where the high transfer frequency and low loss are primary , considerations, 
while a maximum permissible cmrent density associated with a given heat-up is not a 
required condition. Another example is the provision of flexible couplings in medical 
instruments, where taking advantage of a maximum current density has also no 
signiificance. 

lO Numerous information on braided wires may be foimd on the internet, 

particularly on the home pages of major manu&cturing companies. Addresses of 
typical examples are wwW.new englandwire,com/braidedwire:html or www.leoni.com . 

One of the recent uses of precious metal braids may be; found in the feshion 
world where jewelry and its componenls are made by braiding technology. 
15 Jn electrical installations, particularly in case of hacge-cvareat control systems, 

the main circuits of! the controlled installations may carry large currents (in a range of 
10 A to 10,000 A), for which conductors of low innfer resistance and thus low loss are 
needed. The large currents often occur as pulsing currents, having steep ascending and 
descending slopes. For a shq>e-true (distortion-free) transmission of such currents 
conductors are needed, whose resistance is suitably low even in a high-frequency 
range. 

Inside battery chargers, power converters and other power current devices 
where a flexibiHty of the connection between two points is.not a requirement, generaUy 
bus bars are used for conducting large currents, hi case of bus bars, connections may be 
obtained only at defined transient resistances, and further, because of the practicaUy 
mandatory perpendicular conductor configurations, the length of the bus bars is greater 
than the distance between the two points to be conneqted. This drciimstance increases 
the dimension of the device and fiirther, it involves ohmic losses that aie greater than 
necessary. 

i The permissible current density of conventional wires designed for conducting 
large currents is determined by numerous factors. Li view of the feet that a release of 
the generated heat may occur only through the surfece, and the surface per given length 
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unit. is proportionate to the diameter, and further, the generated heat loss is 
proportionate to the cross section, which, in turn, is a function of the diameter squared, 
flie permissible current density decreases as the cross section increases. 

Given a certain cross section, the permissible cmrent density may be 
5 determined, for example, for a given external temperature and a given temperature 
increase of the conductor relative to the environment According to a known table of 
permissible current densities relating to twisted copper conductors, also provided with a 
braided outer layer under given circumstances, at 35°C outer temperature and 70**C 
conductor temperature, flie permissible current density in case of a cross section of 2.5 
10 mm^ is 12 A/mm^ and in case of a cross section of 50. mm^ the permissible current 
density is only 5 A/mm^. 

It is an object of the invention to provide a current conductor which under 
comparable heat-up and identical cross sections may handle significantly 
(advantageously at least 50%) larger currents than conventional current conductors. 
15 It is a further object of the invention to also provide for a flexibility of the 

currmt conductor, that is, to ensure that it is positionable along the shortest path 
between two points and to further ensure that the loss-related resistance remains 
acceptably low iq> to relatively high frequencies. 

The invention is based on the recognition or assumption that in solid or braided 
2 0 conductors or in braided conductors of flat cross section the elemental paraUel or nearly 
parallel current paths result in mutual effects that increase losses, since current wiU 
flow effectively only in one part of the available cross section. 

In case the above-stated assumption is correct, then in suitably stractur^ 
braided wires the wire groiq)s or a single wire replacing a wire group, have to be 
25 guided in such a manner that the strands belonging to different groups should intereect 
one another only at an angle, expediently at an angle of 90« or deviating therefrom by 
:i^30*» at the most, and should otherwise be positioned spaced from one another. 

According to a solution of ensuring a spaced positioning, it is advantageous to 
provide an insert inside the braided wire for distancing the facing surfaces of the wires 
30 from one another. The insert may expedientiy be of circular or eUiptical cross section: 
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From the point of view of current conduction it is advantageous to insulate the 
elemental strands of the groups from one another; for tiiis purpose the strands are 
provided wifli a suitable in^ating coating, advantageously with a conventional enamel 
insulation. 

5 In case of significant current densities and cross sections the spacer insert may 

be a tube through which a coolant liquid may be passed. In such a case the wall of the 
insert should be appropriately thin and expediently have heat conducting properties. 

It has been found ttiat the braided wire structured according to the invention is 
capable of conducting a current of significantly greater density than the best 
10 conventional braided wire having the same material and cross section and fiuther, it 
does not distort the steep signals appearing during a pulsing control, and does not cause 
qjpreciable, firequency-dependent losses. 

The invention will be e3q>lained below in more detail by describing exemplary 
embodiments in coiijunction with fiie drawing, where 
15 ' 

Figure 1 is a shnplified ftont elevational view of a current conductor 
made of braided wire according to the invention. 

Figure 2 is a side elevational view of the current conductor shown m 
Figure 1, 

20 ^ Figures is a side elevational view of an alternative embodiment, and 
Figure 4 is an enlarged and developed view of a detail of the braid. 

The braid of the braided wire 10 shown in Figures 1-3 consists of groups 11 
intersectmg one another at 90» and fonned of enameled or otherwise insulated paiaUel, 
elemental copper strands. The individual groups of flie braided wire 10 may each 
consist of a single conductor as depicted in the drawing. The braided wire 10 has a 
circular cross section. As shown in Figure 2, the cross-sectional area is fiUed by a 
spacer 12, which may be an extruded material, foamed polyethylene, 
tettafluoroethylene or any flexftle material conventionally used in the cable or wire 
30 manufecture. Advantageously, as shown in Figure 3, the spacer 12 is hoUow; its cavity 
13 is ad^ted to conduct a coolant liquid. Such a solution is caUed for only in case of 
^gnificant dimensions. - 
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Figure 4 shows a detail of the braid of the braided wire 10. The groiq>s 1 la and 
1 lb of the braid intersect one anoflier at 90*. ITie groiq)s 1 la and 1 lb each consist of a 
single conductor strand. 

Jn view of flie feet that, as &r as the current flowing through the braided wire 10 
5 is concerned, fho structure, of the inside of the spacer 12 only affects, at the most, the 
cooling conditions, in conductors of less significant diameter, that is, less than 20 mm^ 
the inside of the spacer 12 may accommodate single-lead or multi-lead conductors. 
These conductors may handle weak-current signals whose travel does not give rise to a 
heat generation which is comparable to the loss-related heat appearing in Oxe braided 
10 wire 10. 

In a practical realization of the stracture shown in Figure 1, the outer diameter 
was dimensioned at 3 mm and the elemental strands were insulation-free copper wires, 
from which ten grotQ)s of 0.25 mm^ cross section each were formed. Thus, the braided 
wire 10 of the example had a total diameter of 2.5 mm^ The spacer 12 was foamed 

15 polyethylene. A current of 50 A was passed through the braided wire 10 at an outer 
temperature of 35''C. The temperature of the braided wire 10 was measured and it was 
found that its stabilized tenq)erature was only by +3'»C higher. Thus, the current density 
belonging to the tenq>erature increase of +3«'C was 20 A/mm^ which is substantially 
greater (by 66%) than in case of the usual 30 A current belonging to the same cross 

2 0 section. The temperature increase, however, was not 35»C. but only less than one tenth 
thereof. 

In another experiment, the main current circuit of a pulsing batt^ charger was 
made of the braided wfre 10 accordmg to the invention. The shape of the pulses was 
obs^ed by a multi-ray osciUoscope at the terminal of the battery of 60 Ah cq>acity, 

25 and at the output of the control circuit operating thb charging process. The two 
observed points were connected by a 0.5 m long braided wire 10 described in the 
example. By superposing the two signals, a sh^e^viation could not be found even at 
the steepest portion. The braided wire 10 did not heat up appreciabljr, that is, the extent 
of heat-up fell into the earlier-noted 30C range. In contrast, when the braided wire 10 

30 was replaced by a conventional twisted wire of flie same diameter, flie wire heated up 
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and a visible deviation could be observed between the two signal sh^es along their 
ascendmg pordoiL 

The solution according to the invention appears to verify the above-noted 
original assmnption* The extremely significant current density increase may open new 
5 horizons in the construction of power-current devices. Such horizons manifest 
themselves in the reduction of dimension and losses, the simplicity of assembly, as well 
as the increase in the signal sh^e fidelity of control. The braided wire according to the 
invention may be manufactured at a cost comparable to that of conventional wires; 
fiirther, the braiding technology . is well known and weU equipped, and, at the same 
10 time, the smaller wire quantity usable for the same purpose means a significant saving 
of material. 



